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(54) METHOD FOR CLEANING SEMICONDUCTOR SUBSTRATE AND CLEANING LIQUID 

(57) Abstract: 

A method for cleaning a semiconductor substrate and a 
cleaning liquid used therein is disclosed. A semiconductor 
substrate, particularly the semiconductor substrate where a 
polycide structure is formed, is cleaned by the cleaning liquid of | 
TC-1. The TC-1 is the liquid which is obtained by mixing I 
aqueous solutions of tetra Methyl Ammonium Hydroxide(NR40H) * 
and H202 and delonized water. A word line layer is formed on 

the semiconductor substrate, it is one selected from the group . 

consisting of a metal layer, a metal nitride layer, metal silicide 
layer, layers of polysilicon and metal, layers of polysilicon and 
metal silicide, and layers of polysilicon and metal nitride. 

Thereby, it is possible to remove particle, polymer and metallic impurities without the damage of a word line structure. 
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BESI 3 1 Eh AH3&Sj» 0| Oil MgSJb AilS^OI JHAIEjOi Si CI. B£E»I 31 ». M2.|AfO|H i*£J£JCH 21 2£x|| J\&m 

TC-1 AHS^e Afgol-01 AHSBCK £PI TC-I AilS^ AKMB °J5h ^ge»2f !2}<^Sf4^ 6^Bj» §1^ 

£1511 AHS^IOIO. S WaOII aj^s, TC-1 AilS^M MgB AII3&B@ SEJAK)|S UHd^l *J£IAhO|H# 91 BPSG#0il CHSH 

Ai£ ^aoi xsi gie^°i om», beh e *»»te »eib, Bam si m^ih s^si xii^s 4= 9Jlq. 

PIHE 

E1b. 

SAIiAj 

[ttasi as] 

BEJI 5IB2I AllS^a 3! 0| CHI AlSEIte MIS™ 

[ebsi 2!-&b «a] 

HI 1a £ ^ XII 1b Efe g^EU ^dlAfOIESOl §£g EAIB HEHHMOIH, 

XII 2a £ U XII 2b E^ BPSGSOI A|2tS SEM EAIB 3SHHM0IH, 

XII 3a E S XII 3b Err SC-13I- TC-1 Ail§^°] El- El 3 XHX^M ^S. b| JHel ZLcWHMOIH, 

XII 4a E » XII 4b ££r SC-Ij» TC-1 M Ail§™^ A > se S ~o| j^A^g SEM Ahas ^SH UI21B a:»0i:a f 

XII 5a E §J XII 5b Efe SC-13TC-I AliS^M MSB S^SI 3*4 M3rB 5S9EI *3. HI51B 32HHSOIOI. 
XII 6 Efe TC-1 AilS^o^ A1! § B « ™£d|0| f^ff EAIB 3SHH0IP-. 

[»asi &aiib a a] 

& i§8 B£»l }|B2| AHIS^g a Ail 3™ Oil SB 2E^, s S | BEJAhOlE ?-|H2}9J dH£ Al Oil master BEIB. BBICH §J 

g-ft gaiA^oiH T-IE.2JPJ HH<ys^i ^^aoi xii^g ^ 91^ j\b aiis^s s 01011 m^ej^ aiis^oii a 



B 201 CK 



§BH2| BSEfll OilSEI SW2| 3HE*&(word line) BSE SI ^IffdS Mil ^£.|^(poly-Si)8 A>§5K)1 ggolOl SO. HaU, 

be»i mi a a sag ^£ s^a Mai 4jEis#°j xsa^a ASKS sieoyfc. m^Mz\^m ?ioii L^as^ «sjak)ih, odbcii. 

*JEIAfOIH(WSix)80| OieS 5£fe #£|AMH(poly-SiS+WSixg) ^^^f ?-IEdfoj dH^j CHI Af§5[2 01 

a ire MdiMoiE^^ n^si ohhej sxioiiAi M§g2 2i£U, oiieai sxi bisaioii meiame^ xng£j£ aiisssoi xji^ 

e SfcCh 

gj^*jo Si b|^^| H | S ggo| ;y|goHo S ^§ StOI M§92 D| RCAAj- ME 21 g^BJ Ail§™, 0113 01. Oil ^ A| -S!(SC 

-1, Standard Cleaning-1: ££M-NH 4 OH : H 2 0 2 : H 2 0, 0I8* SC-10IBJ »Q)S All§ B^IOil Ai B£|AK)IE S iJ^&j tfEIAI- 
0|E2f °J§I gJ°2l g^gi ^aiA^OIH^M 12^, Oil 3 HI. BPSC#M AI^BO 

OjaAi, BSEfll £*0|| ^ElAhOIHQI £E±= BPSG SS^S S^Am 0|^£| SC-1 Ail§™ AfSS fllB93l EI&H, SOI Ail 

§ ow- QjjAto^ AIIS^OI O^td tt(acid) AIIS9M0IU ^AJIS§°|oS AilSM £!S6H! «Q. 3£HU, A I- Ail§^^ S2J MOIH 

hh^s as ^ MaiMoi^ Aizwxit atxiei- ^e^m ^i^spi eeh^chi b^x-ii ^» xii^oii cnygoi &m se^ 

oma, msim %\y\m^ oioimoi aii§™°s AtS8K7ioiite aissxi ao, se, §§ oi§b ^aii^ss s^a Aiis°«oisc-ie 

AJSS All S Oil dlSH HFEie HHHSSEU M^im (polymer) SI S^?« M^MHi si^ 0|Sf»Ch 

caeiAi, s ttasi ^sie ^naei un#e »eiak>i = bab B£» ^»si nisoii &oiAt, g^ei 6i£iAK)i=s g bpsgs 

B A|2»»fc ^EH^I SC-1 AllS^e M§§! AIISSSSJ SfllSB 8H3»a SAIOII, BEM «ISSS SOII &«£|fe IIFEI H, M^IDi 
i^ii ^^61 BIIHB ^ 9JL£: BEfll 3|B2| AU3BSS HS8Jte 3SOICK 

S ^SS| O^ ^Ol AII9BB0II A^g£|fe Ail§™g ^l^oh^ 3SOICK 

a^I s*<B B«»3| $\510\ B NR 4 OH2j ^S^ai- j»*h»4^ & If AII3°»o^ BE 31 J\&m /dl§8^ 

0| OH, ^SlM J\B^ SHElVO} UH^SOI S£9 ^IBOIH, ^Ol ^HEI2J UH<^#^ S^illi, ^^^BIAfO|H#, MBJ 

^aiee^ ^^m, mb.i^£I^#^ s^^£Ia^oih#, MBi^aie#3f ^^mmmm mo\\M ch^ muJt &^i ^^#e §^ 
ei, ^B-i, EiEffe a ^£1^011^2) ^oiiai oi^ ami <y^§[DK ^>oi AiisasB ^-ih^oj m& se^ ^oiie 

m 4* 5X2.0\. m\ mm AilS^Ho^ Ail § el- s cm^^o^ DHF(Deluted HF)^ A)|§6fe CH ^b|^ 4^5E 2iCK 

£p| [[§ sxj^ g^SPI ^loFOI ^ ^§8, NR 4 OH2J ^g^l ^ MM St^^ 5iM ^S^^ 8fe A-|IS^M XII 

NR 4 OH 4^g^°l NR4OH 1 ~99%0|H, 3H*&^± ^geijSj feE^ 10~50%0|01, ^>0| ic £^(D.I 

. water)S Mgof^ 5101 WBS|»a. 4^1 AIIS^^ NR 4 OH ^g^3f l!±ttm^± 43^1* M^J NR 4 OH 4^ ^0\\ CH 6H 

^^^4,^ ^goHoj vmuni- 0.1 -5001H ¥niai^^ 1 -10001 s\^m mmBtn, nr4oh°i oii^^ie s&§^ mm 
a ngoia. 

a^i e^e ahisssoii aho^i as. meiafoih bH<y s§ ^oii a^a^ Mdim a i^ii a^itt s 

ei omsi, i^^ ai oil ^ h ^£ife iihEiee xii>i6^ qie ^ema. 

seb. »» mbjmoie oh^^j s^&i ^aiMoine be bpsgsoii chshaie ^i^aoi sioi be« ^ih 

2| g^i^j 01x1X1 ^0^ ^2S^ §^ A|S| Ml 9 Oil ^^5^1 M^M 4 

01 oK £21 §55(01 ^ ^Si &Allo| ^SBP-. 

^ &S0II d[ = ^ AHIS^^g AKHI ^ &2fe 3f^5f^^ 4^g^2f if B^5f01 ™^ Ail§^j(0loK TC-1 

Aiisssioia- mQ)m ajs»« bes ^i&e Aiiaste aoich ^si, sshsisc-i ausssj* Ahse aiis»hoi « siajoihs 
s BPSGee ^^6^ gm^ 21m mmm ^aa sbi, e asoii cn^^ tc-i Ans^e ahh aiis^sb ^eiai 

OiHS a BPSQ«A|^«0I ^1^ SC-1 AI 3 St HOII UloH 1/2-1/5S ^^5^°^ MBJMOIH ^5^( §^3CH fiESI BOUSE 
SISOI ^^ofCKI 1a 5E LHZI fll 2b£ S3E) SEB. »E|» ^II^^OIU MB-ICH U M&M XII^^OI eai^J SC-I A|IS»ffla 

U\HLo[0\ 7\2\ ZABo[Q{M 3a £ LflXI XII 6 £ §5). 

TCH AIIS^e AI-SB AHS9HS MdlMOlE S^S^I SOIU, H££]XI ^£xll PIBOIIE 4 9im^ S^OICK 

b^, Mai^diee^ ±j£UfoiH#£j oi§§e s^sffe saiAhoi^ ^suhoiHg^ s^@!, ^£1. eie}^ * ei Em ij me 

Oil AH Oii=i 8WS Ol^Oi SCF. 

tf^l AhDIia BSteCTMIAH : N(CH 4 )40H, 0I6K NR 4 OHEF BP. OW\0\\M, R^ DHH^IS HBWfc a«5IOia)0|| CHSH/dfe, 

NR 4 OHg Mdl^EI^HJ 0||2H(etchant)^ AtSB SMOI. OIIB MS, DIBS^ ^oi 4,1 13,551S(*a» : Bassous)Oil ^HA|£|CH 91 
Q. 

B ttSOII CIf = ^ TC-I Ail§™£ 0I-BJ5II ^^1 aB«2| ^^^^ 4x1- ^SfeSei Ah CHI @ □Ss(TMAH : tetra Methyl Ammoni 

um Hydroxide) 3F^a^^ ^g^m 6^B(O.Lwater:Delonlzed water) 3k 8BB g^OIQ. ^^1 TC-I A||§5«a g£HHJ S 

C-1 AH§°ij^ Dh^^fXI^ S^2J AilS^OIDI, 1 ~99%S| NR 4 OH ^§^31 10— 50%S| 2f^SF^^ ±4M^ ZE^blM 51 

6F0i e^CI-. ti^^S^lh:, 2.38%°] NR 4 OH 4^§^if 30% ^^4^4: Afg^lQ. 

BS, «5| TC-1 AilS^^J NR4OH 4^g^31- 5S^b|^ NR 4 OH 1 Oil PioH 3|-^5f^± ¥HI 

0.1 -500IH BS| ^nibPh 1 —10001 £iSE^ BO. 
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s^ei ses, si ia £ mxi n e s ^g2i sag gsH2f bissKM ^se Bj»S8 eaib aoich si ia £ * si ib § 

^ill 4!E|AfOIH#0| SSEM £Alei- 3BHHMOIP-. 

SC-I " AIIS 9!| (Ml 1a £) §J TC-I AUS^(SI 1b SE)g Ah g oh 01 g±iy 6J5JAK)l=a0l gud^S BSE HI D\Bm 45 65*C2j ^ S£ 
Oil AH 10^21 AilS^2j ££bl All SB Cfi, ^aiAhOIHe^l A|2tS£B ^3 3 1? 2! NanospecHI- a-stepH^ ^§6[SD 

. ZL ^2|§5E^ A||S°»2| til Oil IfEf 2f#2| xfOIS SSHDI, ¥ AllS^2j 9^ S¥ 65t)0||Aj2| *"2JS£3|- LH g 

UBttSOl, Olfer G1D\\ 0\\&m ^ Sib 3301 CK Sc-1 AUS^S 65T3 01I AH *JE| AfOIHS2J ^S^(2f 2I5A)M £{2taS » 

Cf. TC-12) AilS^OII CHoHAlb 65t)8l dH^h 45 OHSQ ^EIMOIEM CH »0I ^I^Sfb UBU 21IIB, SC-1 AO 3 

giioii dloHAife A|^SE^ D|fif»B Bl- 4* 21 CK SC-1 » TC-1 SIS^ S¥ til Oil OBJ ^SSOilAH Sf2*2| xhOIB M2JEK SC- 
1 SIS** a. TC _ 1 AilS^og oish g±g!4lE|AfO|E80| E80I SI 4a £ 91 SI 4b £011 UBU S&10-. 

SI 2a £ » SI 2b £h: BPSGSOI ±1^3 S£S EAIS HBHHifO| EK 

SC-1 AIIS™ §J TC-1 SIS^S MgmOj BPSG SOI a«9 »£» ^I^B 45*C21- 65*021 ¥ B£0ilA1 10^Zi" AilS°»2| ^£bl B 

5 SIS& Off, BPSGS21 AJztSEB 1^21 Nanospec^S UEffcdEh 

SI 1a £ S SI 1b EOllAia DFS^XIS. SC-I ^ TC-1 Alls*" £<= SSdIOII CCfEF *!2t9£0IIAI s*&2| XtO\M SC-1 All 

s^£ BPSG°tB &&°\ *wmm 4= 21D. a»=!2S BPSGOII CH» TC-1 S SC-1 Oil b|0H H£! aieem Ai=*»ach 

SI 3a £ *! SI 3b Sfer SC-1 TC-1 AH§2»oj mE _ m MJimm ^g. dim el- 32HHS0ICK 

SI 3a £fe SC-1B AHS^^ M§£[ 3^2] HI-EIM ^UfM UEHJIte 3BHHOIE}. BiX-j, S3IM 10EA 0ISI-2J IlhEl 

if D[B SSOI HHSXI STS 3IO|Ei(bare wafer) Oil 500EA01&2J Hj-EIMil i^AIZJEK OICHAH, SC-101 m0\ 91^ SI 

S^Oil &J\ D\&m &9-I AllSa ^, nhEIMOl Sl>i& §£S ^§6fb ^§ ^1^, 011^101, ^H^?H(surfscan)g AhgShOl «h£HI ^1 

6 Afoj n^EIMOl SIX9 §£S ^SBhSEf. ZieHH^j x^B NH4OH : Hf^tf^^ : 82| ^^b!M UEJ-LHH, y^^ WEIg SIX§£ 

si 3b Tc-i-e Aiis^o^ A^goh §ooj mEim xi\jmm mmm m^m uatjfe zishhoick si 3a eoii/h 

2f §^TO. 3dHH2| x^^ NR 4 OH^§^ : 2f^lf^^^g°lj : #2] ££blM UEHHH, y^^ U[ E\M UEItHQ. 

a 3if oil 2| o\&, 3^2 61-011 Al TC-IB SC-131 ^2j WC\m SIX ^ (96-99%) S ^ 4- 

Si 4a £ ^ SI 4tt£^ SC-l3f TC-1S AilS^^^ Af§§[ 3^2] MEJCH SIX^EHM SEM Af5!i e6H Ol ^DIOICL 
MdlDlb e^^^^ ^\m^ ^^I82j QSBfllSAI MBI^DF OlIS SOII OJS ¥4h»0IO. MEIOI^ b|^5EM^0|H^ MaiOi^^ SI 

xeiii sfo^ mD\M3\t: m ±xi°\ ^^o\\ ^§§§ oiaa. tif^Ai, si§^2i e meich six^^e s^oi 

SI 4a £ ^ SI 4b 5Eb BEHI ^011 XI0IM 100A2J ^ffll^ ISW, MBI^£I^##1000A « AIBI AI0I 

isooA a^s^oi ^eahoi meiafoih ^?^s sc-1 si§^im a^ofoi si§^ # sema^(si 4a se) 

TC-1 AilS^M Ahgohd All§ eh ^ SEM Aj-&(S1 4a £) SEbz TC-1 SIS^IM AFgofOj AilSe]- s ^^sj- SEM MS(SI 4 

b £)0ia. SC-1 ^fe TC-I SlS^i S¥ MEIDI SIX^^ 91S 5ie ^^l MEIMOIH ^?^2l E.^ SEM g6H ^21S ^ ?XQ 

BBIDiaOLStS). »«. ^I SEM A^OIIAI SC-1 AllS^Oll 2joH g^Ei! ^EIA^OIHSOI A|^S 31 SI 4a £«l/d 

EK 

SI 5a £ ^ SI 5b £b SC-1 31- TC-1 SIS^M 3¥2J M£fi &^S£§ ^S, blU^ 3£HHM0ia. 

^5E3I ^IB SS2| M^M SlX^e MEIQi SIX^IU D^^hXIS ^£XII ±X[2\ £im&0\\ SiTg TJIXlb gfi& S^OIOI, All 

S^jH^ All SB ^ M^82| 5^S£M ^SS^H^MI #£82] SIX^M ^^S^Ef. SISSS ^ 3^, n 

01 Hi 3^011 ^Sim^ ^(Fe), Up (NO, ^EI(Cu) SIKH, TRXRF(Total Reflection X-Ray 

Fluorescencespectroscope) SbIM AtSSI-fiP-. BB, SC-1 » TC-1 SlS^i^ AIIS& ^ ^^^^^ tt&BB MB8KM 

AIIS& SAIo^CK 3BHH2J x^^ SC-1 ^ TC-121 3SSblS UEfLH^f. y^S S^82j 5.^§£B Eh^S^S 

3B^.(xEI0 atoms/cnT)^ UEH4i»Ch 

SI 5a £^ MEIAF0IH ^£x-ll ^l&e SC-1 AllS^H^ SISB ^ M^g2| ^Seh ^HfS UEUHfe 

naiHom, si 5b ^ tc-1 ahis^^^ sisb # M^M2i &^s£B ^sb uauifc ushhoip. «^i ¥ nyi 

^1^3, S^S X2J ^^^^ ^^ShW, -MiiKOHF : Deluted HF)2j AilSSSM Xxl^ 

M±M2] &^S£fe CH^r ^Oj-SM ^ 4 s 21 Ef. 

SI 6£feTC-1 AilS^^^ SISB ^ 12^21 fill £AIB 3£HH0|C|- 

Bare ^1 0| ffl « TC-1 SIS^l^^ SISB Ehe, 12^, Ojl&OI, <^tf^M I10A2J SgSKH, OH^CH, MEI^Ei 5§i 

mgn\%tQ ^iboii xmoi n^^oi nf2j£ife Suisse ^ssfoi s ^m ^ach. ^pi ai§^ xee aiis 

oh on aa»ssw. a^s ^ asai ^le^si s^s i^ii^i ^^oi^m a K ^ si^ aisoiq. on* moi. ef^ sis 

^0j|5E M^MOI ^Si^EN M^M^^ 12^ USM ¥1B <M5f5S0| S^SJfe §21 21¥01IAH J\oWX\^ S 

£(^1F^ g£ 2t 1100TC)^ 2ioH SS3^ LHS S 1 ^, <i^^2| 12^1 &4:A|5|3|| £|fe 30|Ef. 

a i 



3 



TC-i i-y-i 
l : l 



50 

l : l : 10 
z: 1 : 10 
5 : 1 : 10 



<4MV/cm 
5.7 
5.7 
1.4 
8.6 



<6MV/cm 
5.7 
57 
1.4 
10.0 



<8MV/cm 



114 

8.6 

2.9 
10.6 



>8MV/cm 
88.6 
91.4 
97.1 
90.0 



gj^o^ a|§]~ 6MV/cm*l S§2| API Oil Al 20% 0|LH°J 1^11 gj-ajj o,^. E&EhAf, 

m 6 toil £ai@ tua- aoi ggsfsi i^i^ e¥ 10% oiLHoii ^of°s 4^1 sat sm&e m 4 s 2iQ 
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b^f aoi. & 8*3011 2| s[ TC-I Ailg^M Mg^l /JIS»Hg. ^Exll HI^SS *0|| g*«£|^ ni-EI*, MEJCH g M£ 

joe 4= a a. sb oma, sehsi s^i-a /dis^eisc-toi seimoih ^££i mz\mo\El^ bpsg^ 

8 *|3|oK= ^B, 40| TC-1 AilS^H^ I^IBI^OOAI, a^I QtSOII □ » Aizf^oi ;H°| &CK TC-1 Ail e^H^i SC-1 All 

>|£] 8A>& AllS^M «XI»BA| ( El AhOISQtai- BPSG^Oil CHsHAjE AIISOI ^isB AUS^MOIO-. DSIAI, &D\ TC 

-1 aus^s Bhsai ±x\2\ m&m ass dixixi aoi- ns^i bshi ^ agAioii ahsoii sejaroi ais* ^ sick 



« era; 



? 6Pi maioiioiib esaxi asm. ar^ £§oi 



S VaOl h\4t LH Oil AH & ^O^OilAj e^si XI^M ^£1 IF CHI 



(57) 9=?s\ mm 

S=?9 1. 

NFUOH^l 4§°-ii^ 3H*»4*4: ^§°-^ % MM SBB AilS^o^ B£*ll 31 B* All§6fe BJIB ?b|oU= 2M ^S^5 ofe &>£E 

x-ii dib Aiis^. 

S?S2. 

snaoii siouh, 4^1 B£E« ?ib^ ?-ih^oi bH^soi jibb 2M ^sss »fc bs=h ?ib /disaa. 
ei Amine, MEi^Eieea s^itfit eon ah ch i= am&i 2M be hi :>ib /dis»s. 

a?»4. 

HI3S0II 2AOUH, £>0| ?E|, El Els SI SaMHIteSI ^OIIA] 0|J= 6m oi ^ m ^jog 6fe ^£31 D\B All 

5. 

39 1*011 9XO]M, &DI AHS&BS ?-I^SI2J bHd IS 23 SE^ §^ * AFgohb 21 ?§2S 6Ffe KSESI PIB A||S»H. 

X-U1S01I 21CHA1, ^Ol ^U- AilS^o^ A1l§o} s c^^^jo^ DHF(Deluted HF)S All§8fe &DUW CH ^UlSh^ 5ie ^S^^ Sfe 
BSEfl 5IB Aia»*. 

S?87. 

NR 4 OH°J ^g^HI ^^sf^^i 4§ 0 -. H ^ MM £t*^ Si ^§2^ 6hfe AUS^h. 

HI 7 & 011 ^OiA^, ^^1 NR 4 OH 4g^°l NR4OH I ~99% oj 51 "§25 ofe ofe Ail§^!. 

a?»9. 

10. 

HI 7 ^ Oil 240|Ai, MM ^^(Dlwater)ei 21 ^S°5 6fe Ail§^. 
*?»11. 

HI7S01I VLCHM, 4tD\ AHSS«S NR 4 OH ^g^Uf a-^S^^b *2| SVUI* NR 4 OH ^§°-^ 1 0il CH oH ^g^2| 

^HldPh 0.1 -500II] M2J ^GlbPI- 1 - 100°] 21 "S°§ ote AilSxH^. 

a?»12. 

HI7S0II 2A01A], 4P| NR 4 OH°l 011*^1* 5&5fe 21 ^S2£ ofe Ail§^. 
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